Minimizing variation order on construction project due to design change by Hamdan, Hazrin
vii 
 
 
 
 
 
 
 
 
TABLE OF CONTENTS 
 
 
 
 
CHAPTER               TITLE         PAGE 
 
 
  DECLARATION       ii 
  DEDICATION       iii 
  ACKNOWLEDGEMENT      iv 
  ABSTRACT        v 
  ABSTRAK        vi 
  TABLE OF CONTENTS      vii 
  LIST OF TABLES       xii 
  LIST OF FIGURES                  xiii 
  LIST OF ABBREVIATION                xiv 
  LIST OF APPENDICES                 xv 
   
   
 1 INTRODUCTION 
 
 
1.1 Introduction       1 
1.2 Background of Study      2 
1.3 Problem Statement      3 
1.4 Aim and Objectives of Study     4 
1.5 Scope of Study      4 
1.6 Research Methodology     5 
 
 
 2 VARIATION ORDER  
 
 
  2.1 Introduction       7 
  2.2 Definition       8 
viii 
 
 
  2.3 Type of Variation Order     10 
  2.4 Project Pre-Construction Phase    11 
   2.4.1 Conceptual Planning Stage    12 
   2.4.2 Design Development Stage    13 
    2.4.2.1 Schematic Design    13 
    2.4.2.2 Detail Design     14
  
2.5 Agent and Causes of Variation Order    15 
  2.5.1 Client       17 
  2.5.2 Consultant      19 
2.5.3 Local Authority     22 
2.5.4 External Issues     23 
2.5.5 Planning & Design Duration    24 
 
2.6 Factor Influencing the Occurrence of Variation Order 24 
  2.6.1 Nature of the Work     25 
  2.6.2 Complexity of the Project    25 
  2.6.3 Procurement Method     26 
   2.6.4 Quality of Tender Document     27 
   2.6.5 Client Planning & Decision Making    27 
   2.6.6 Incompetency       28 
   2.6.7 Constructability      28 
   2.6.8 Communication      29 
  2.7 Summary       29 
 
 
 3 IMPACT OF VARIATION ORDER 
 
 
  3.1 Introduction        31 
  3.2 The Impacts of Variation Orders    31 
   3.2.1 Delays       32 
   3.2.2 Cost Overruns      35 
   3.2.3 Quality of Works     35 
   3.2.4 Disputes, Arbitration & Litigation   36 
ix 
 
 
   3.2.5 Inconveniences & Adversarial Relationship  36 
   3.2.6 Productivity      37 
  3.3 Summary       38 
 
 
 4 STRATEGY TO MINIMIZE VARIATION ORDER 
 
 
4.1 Introduction       39 
4.1.1 Select Competent Consultants Company  39 
4.1.2 Appointment of Experience Designer  40 
4.1.3 Conduct Initial Survey/ Site Investigation  40 
4.1.4 Implement Design Checking Procedure  40 
4.1.5 Design Auditor/Checker    41 
4.1.6 Enhance Communication & Coordination  41 
4.1.7 Establishment of Client Competent Team  42 
4.1.8 Client Properly Define Scope of Work  42 
4.1.9 Reasonable Duration for Planning & Design  43 
4.1.10 Provision for Variation Order    43 
4.1.11 Improve Constructability    44 
4.1.12 Reduce of Excessive Approval by    46 
Government Bodies 
4.2 Summary       46 
 
 
5 RESEARCH METHODOLOGY 
 
 
 5.1 Introduction       47 
 5.2 Research Methodology     48 
 5.3 Questionnaire Survey      48 
  5.3.1 Literature Review     48 
  5.3.2 Data Collections     49 
  5.3.3 Questionnaire Design     49 
  5.3.4 Analysis of Data     52 
  5.3.5 Questionnaire Measure    52 
   5.3.6 The Spearman‟s Rank Correlation Coefficient 54 
x 
 
 
 
 5.4 Summary       55 
   
 
6 ANALYSIS AND DISCUSSION 
   
 
 6.1 Introduction       56 
6.2 Questionnaire Survey Method    56 
6.2.1 Respondent Profile     58 
6.2.2 Causes Related to Variation Order Due to   61 
Design Change 
 6.2.2.1 Client-Consultant    63 
 6.2.2.2 Client-Contractor    65 
 6.2.2.3 Consultant-Contractor   67 
 6.2.2.4 Analysis and Discussion   69 
6.2.3 Impact of Variation Order to the Project  73 
 6.2.3.1 Client-Consultant    74 
 6.2.3.2 Client-Contractor    75 
 6.2.3.3 Consultant-Contractor   76 
 6.2.3.4 Analysis and Discussion   77 
6.2.4 Strategies to Minimize the Impact of   78 
Variation Order 
6.2.4.1 Client-Consultant    80 
6.2.4.2 Client-Contractor    82 
6.2.4.3 Consultant-Contractor   84 
6.2.4.4 Analysis and Discussion   86 
  6.3 Summary       89 
 
 
 7 CONCLUSION AND RECOMMENDATION 
    
 
  7.1 Introduction       91 
  7.2 Conclusions       91 
   7.2.1 The Significant Causes of Variation Order  91 
   7.2.2 The Significant Impacts of Variation Order  92 
xi 
 
 
   7.2.3 The Strategy to Minimize     92 
Variation Order 
  7.3 Recommendations      93 
    
 
   REFERENCES      96 
 
 
APPENDICES      99 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xii 
 
 
 
 
 
 
 
                         LIST OF TABLES 
 
 
 
 
TABLE NO.    TITLE         PAGE 
 
 
3.1 Category of delay       34 
6.1 Questionnaire distribution list and responses    57 
6.2 Respondent‟s level of experience in construction   58 
6.3 Respondent‟s number of project involved    59 
6.4 Cost of project respondent‟s involved    60 
6.5 Percentage of variation order occurrence    61 
6.6 Causes of variation order due to design changes   62 
6.7 Causes of variation order (client-consultant)    64 
6.8 Causes of variation order (client-contractor)    66 
6.9 Causes of variation order (consultant-contractor)   68 
6.10 Causes of variation order (overall ranking)    69 
6.11 Impact of variation order to the project    74 
6.12 Impact of variation order (client-consultant)    75 
6.13 Impact of variation order (client-contractor)    75 
6.14 Impact of variation order (consultant-contractor)   76 
6.15 Impact due to variation order (overall ranking)   77 
6.16 Strategies to minimize the impact of variation order   78 
6.17 Strategy to minimize variation order (client-consultant)  81 
6.18  Strategy to minimize variation order (client-contractor)  83 
6.19 Strategy to minimize variation order (consultant-contractor) 85 
6.20 Strategy to minimize variation order (overall ranking)  86 
 
 
 
 
xiii 
 
 
 
 
 
 
 
    LIST OF FIGURES  
 
 
 
 
FIGURE NO.    TITLE         PAGE 
 
 
1.1  Methodology Process      6 
5.1  Five ordinal measure of agreement of Likert‟s Scale  50 
6.1  Chart of questionnaire distribution list and responses 57 
6.2  Chart of respondent‟s level of experience in construction 58 
6.3  Chart of respondent‟s number of project involved  59 
6.4  Chart of cost of project respondent‟s involved  60 
6.5  Chart of percentage of variation order occurrence  61 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xiv 
 
 
 
 
 
 
 
LIST OF ABBREVIATION 
 
 
 
 
I  -  Relative Important Index 
 
∑  -  Sum of 
 
 PWD  -  Public Work Department 
 
 PAM  -  Pertubuhan Arkitek Malaysia 
 
 DLP  -  Defect Liability Period 
 
S.O  -  Superintendent Officer   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
xv 
 
 
 
 
 
 
 
LIST OF APPENDICES  
 
 
 
 
APPENDIX    TITLE        PAGE 
 
 
 
 
A   Significant Test              100 
 
B   Questionnaire Form              101 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
